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REMARKS 

I. Comments on the Restriction Requirement posed in recent action 

In the action mailed February 26, 2008, the Examiner withdrew new claims 107-109 
as allegedly being drawn to a non-elected invention and has thus has required restriction 
between product and process claims. Applicants respectfully request that should a product 
claim subsequently be found allowable, withdrawn process claims that depend from (or 
otherwise include all the limitations of) the allowable product claim be rejoined in 
accordance with the provisions of M.P.E.P. § 821.04. 

II. The Rejection under 35 U.S.C. § 112, first paragraph, should be withdrawn. 

In the action, the Examiner maintained the rejection of claims 88, 89 and 91-96 and 
101-106 as allegedly failing to be supported by an enabling disclosure. Applicants request 
reconsideration of the rejection in view of the following remarks. 

A. Claims 88, 89 and 91-96 

The Examiner acknowledges enablement of antibodies that bind to proteins encoded 
by SEQ ID NO: 1, 5, 9, 11, 13 and 15. See page 4 of the action. It is not disputed that 
techniques of mutagenesis, recombinant expression and making antibodies are routine in the 
art. See page 6 of the action. Instead, the Examiner’s rejection of the antibody claims 
appears to be based on the specification’s alleged lack of enablement for the production of 
protein variants that retain the ability to decrease bone mineral content. The Examiner’s 
position is that, without knowing where and what mutations can be made so that the protein 
retains activity, it would require undue experimentation to make a protein variant that 
exhibits the activity recited in the claims. See page 6 of the action. 

For the reasons explained in further detail below, the specification does provide 
guidance regarding how to produce protein variants that retain the cysteine backbone and the 
ability to decrease bone mineral content, as recited in the claims. Given this guidance, it 
would require only routine experimentation to make such protein variants and produce 
antibodies that bind to such protein variants. 



6 




Application No. 10/788.606 

Amendment dated May 27, 2008 

Reply to Office Action of February 26, 2008 



Docket No.: 31 173/40002 



“The test [for undue experimentation] is not merely quantitative, since a 
considerable amount of experimentation is permissible, if it is merely routine, or if the 
specification in question provides a reasonable amount of guidance with respect to the 
direction in which the experimentation should proceed to enable the determination of how to 
practice a desired embodiment of the claimed invention.” Johns Hopkins Univ. v. Cellpro, 
Inc., 152 F.3d 1342, 47 U.S.P.Q.2D 1705 (Fed. Cir. 1998). ‘The enablement requirement is 
met if the description enables any mode of making and using the invention.” Johns Hopkins 
Univ. . supra, (emphasis added). 

Experimentation, even if extensive, is not necessarily undue if it is routine in the art. 

In re Wands . 858 F.2d 73 1 (Fed. Cir. 1988). In re Wands involved screening of large 
numbers of hybridomas to identify specific hybridomas that fell within the claim limitations. 
The court in Wands indicated that because Wands provided sufficient guidance to make and 
screen the hybridomas and presented working examples, the enablement requirement was 
fulfilled. In re Wands . 858 F.2d 73 1 , 740 (Fed. Cir. 1988). In re Wands does not hold that a 
specific number of working examples is required. In reaching its decision, the court in 
Wands considered that the inventor’s disclosure provides considerable direction and guidance 
on how to practice the invention and presents working examples. Id at 740. When such 
provided guidance is coupled with high level of skill in the art, the invention is enabled. ]d. 

The specification provides teaching that guides one of ordinary skill in the art where 
to make additions, substitutions or deletions, and how to screen the resulting variants for 
activity (e.g., the ability to decrease bone mineral content). For example, in the section 
describing how to make amino acid modifications to the protein, the specification states that 
the cysteine backbone of the protein (illustrated in Figure 1) should generally be conserved. 
See, e.g., page 21, line 7, page 26, line 29-page 27, line 1, and Figure 1. 

Moreover, the specification provides seven different sequences of native mammalian 
(human, vervet, mouse, rat and bovine) and variant human cDNA encoding a protein that 
decreases bone mineral content (SEQ ID NOS: 1, 5, 7, 9, 1 1, 13 and 15, see pages 81-84 of 
specification), from which one can determine which amino acids and regions are conserved 
among mammalian species. Attached hereto as Appendix A is a sample alignment showing 
conserved residues among the coding regions of these mammalian sequences. The human 
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and rat sequences are about 87% identical; the human and murine sequences are about 88% 
identical, and the human and vervet sequences are about 97% identical. The sample 
alignment was generated using the current version of the CLUSTAL W (1.83) program, but 
earlier versions prior to the filing date (see, e.g., Higgins et al„ “Using CLUSTAL for 
multiple sequence alignments,” Methods Enzymol., 266, 383-402, 1996, set forth herein as 
Appendix B) could easily have been used to generate a similar alignment. Alternatively, 
visual inspection of the sequences would have yielded the same information. 

From this information, one of ordinary skill in the art could easily make 
knowledgeable choices regarding modifications; for example, conservative substitutions in 
the conserved regions are more likely to retain activity, while non-conserved regions are 
better able to tolerate non-conservative modifications. Similarly, substitutions in the cysteine 
backbone that affect folding are more likely to reduce activity. Moreover, the specification at 
page 63, lines 18-27 discloses various methods to determine bone mineral content or bone 
density. 



The discussion in the action fails to consider this guidance in the specification, i.e. 
retention of the cysteine backbone, and knowledge of conserved regions in other mammalian 
species and human variants (see the alignment in Appendix A). There is insufficient 
explanation or reasoning as to why this guidance in the specification does not provide a good 
“direction in which the experimentation should proceed,” Johns Hopkins Univ. v. Cellpro, 
Inc. , supra , that enables one skilled in the art to produce a number of protein variants that 
retain the desired activity. There is also insufficient explanation or reasoning as to why it 
would be undue experimentation to produce such variants. The only explanation of the 
“undue” nature of the experimentation is the “large quantity” (see page 6 of action) of 
experimentation, which is not necessarily undue experimentation. See In re Wands, supra. 

Moreover, the discussion in the action fails to consider the fact that Applicants have 
obtained an issued patent, with its associated presumption of validity, with claims that 
encompass protein variants of the scope recited in the claims. MPEP §1701 states that: 

Every patent is presumed to be valid. . . . Public policy 
demands that every employee of the United States Patent and 
Trademark Office (USPTO) refuse to express to any person any 
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opinion as to the validity or invalidity of, or the patentability or 
unpatentability of any claim in any U.S. patent, except to the 
extent necessary to carry out [a reissue, reexamination or 
interference of that issued patent]. 

The Examiner has not provided specific reasons why a genus of polypeptides encoded 
by polynucleotides 90% identical to the exemplified sequences in the specification is not 
enabled. The scope of the polynucleotides recited in claim 89 parallels issued claims in 
grandparent application U.S. Patent No. 6,395,51 1. Claim 1 of this patent is set forth below: 



1. An isolated nucleic acid molecule comprising a 
polynucleotide having at least 90% identity with the full length 
of SEQ ID NO: 1 or the complement thereof, wherein said 
nucleic acid molecule encodes a protein which specifically 
binds to at least a human bone morphogenic protein selected 
from the group consisting of bone morphogenic protein 5 and 
bone morphogenic protein 6. 



Moreover, Applicants bring to the Examiner’s attention unrelated U.S. Patent No. 
6,562,949, issued on May 13, 2003, in which claim 1 reads as follows: 

1. An antibody that specifically binds polypeptide 
with an amino acid sequence that is at least 90% identical to the 
amino acid sequence of SEQ ID NO: 2, wherein the percent 
identity is calculated using the GAP program with a unary 
comparison matrix, a 3.0 gap penalty, an additional 0.10 
penalty for each symbol in each gap, and no penalty for end 
gaps, and said polypeptide binds a semaphoring selected from 
the group consisting of A39 semaphorin and AAV semaphorin. 

Applicants submit that this claim language is similar to the claim language under 
consideration in the present application. The percent identity quoted in the claim above 
relates to an amino acid sequence whereas the percent identity of Applicants’ claims is 
expressed in terms of the encoding polynucleotide. Applicants cite this patent as proof that 
the Patent Office has previously taken the position that a genus of antibodies is enabled and 
adequately described by language that refers to a genus of polypeptides. Having adequately 
described and enabled a novel protein that is 90% identical to a reference sequence, it would 
require no more than routine experimentation to make antibodies to such proteins. 
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The Examiner further contends that the specific hybridization conditions recited in the 
claims allow a high degree of sequence variation. See page 7 of action. For the reasons 
discussed in Applicants’ response filed August 21, 2007, in general if one assumes that a 1% 
mismatch of two DNAs lowers the Tm 1.4°C, then for SEQ ID NO: 1 it would be estimated 
that about 80% homology is required for successful hybridization under the wash conditions 
recited in claim 88. While the scope of the claims is not limited by any theoretical 
calculations such as this, this relatively high estimated homology contradicts the Examiner’s 
assertion that the conditions recited in the claims “allow a high degree of sequence variation.” 

The Examiner also asserts that the specification provides little or no guidance as to 
which amino acids in the variant polypeptide can be changed while maintaining the antibody 
binding affinity recited in the claims. However, the Examiner’s concern is misplaced 
because the general intent is not to mutate the protein to obtain a variant that binds to a 
specific antibody with the desired affinity. Instead, one skilled in the art would understand 
that the specification’s disclosure is to use the protein variants in any of a variety of known 
techniques to generate antibodies to the protein(s), after which such antibodies can be 
screened for the recited binding affinity. As indicated in the specification at page 45, 
methods of determining binding affinity of an antigen to its antibody were well known in the 
art as of the filing date of the present application and thus screening for antibodies with the 
desired affinity is nothing more than routine experimentation for one of skill in the art. 

Finally, Applicants note that the Examiner’s concerns, with respect to the genus of 
protein variants to which the claimed antibodies bind, do not apply to claims 101-106, which 
either recite SEQ ID NO: 1 or polypeptides encoded by naturally occurring polynucleotides. 
It is not undue experimentation to use the known techniques of hybridization screening to 
screen any one of a number of mammalian or human DNA libraries for polynucleotides that 
encode orthologs or allelic variants of sclerostin, and a number of exemplary sequences 
obtainable in such a manner have been provided in the specification (SEQ ID NOS: 1, 5, 7, 9, 
11, 13 and 15). 

B. Claims 101-106 
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The Examiner objected to the recitation in claim 101 of binding to “a portion” of SEQ 
ID NO: 2 with a desired affinity. Applicants note that the original language of this claim 
describes the natural antibody-antigen interaction; in general antibodies of a desired affinity 
bind to a portion of, or an epitope of, a protein, rather than contacting and binding the entirety 
of a protein. Nevertheless, solely in order to expedite prosecution, Applicants have replaced 
this language with a recitation of binding to “a polypeptide encoded by SEQ ID NO: 1,” an 
embodiment that the Examiner considers enabled according to page 4 of the action. This 
amendment of claim 101 to refer to the corresponding polynucleotide rather than the 
polypeptide does not change the scope of the claim but merely places it in the form suggested 
by the Examiner. 

The Examiner also asserted that claim 102 encompassed polypeptides encoded by a 
non-coding strand of a polynucleotide. This rejection is moot in view of the amendments 
made herein. Specifically, claim 102 as amended herein recites that the polynucleotide is 
capable of hybridizing to the complement of SEQ ID NO: 1 . 

Finally, the Examiner contends that the specification fails to describe how to make 
and use antibodies that further comprise effector or reporter molecules. Contrary to the 
Examiner’s assertion, the specification does indeed describe how to make antibodies 
comprising effector or reporter molecules. See, for example, pages 38-40 of the 
specification. Any reporter or effector molecules can be linked to antibodies using known 
techniques. The use of such reporter or effector molecules to enhance the properties of 
antibodies was known to those in the art prior to the filing date of the application. 

In view of the foregoing, it is clear from the teachings in the specification and the 
level of skill in the art that any experimentation necessary to confirm whether a particular 
encoded protein variant is able to decrease bone mineral content would not rise to the level of 
undue experimentation as alleged in the rejection. Accordingly, Applicants respectfully 
request that the rejection under 35 U.S.C. § 1 12, first paragraph, be withdrawn. 

III. The Rejection under 35 U.S.C. §102(e) is moot and should be withdrawn. 

The Examiner rejected claims 101 and 103-106 under 35 U.S.C. § 102(e) as allegedly 
being anticipated by Queen et al. (U.S. Patent No. 6,180,370). The rejection is moot in view 
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of the amendment to claim 101 made herein, which was made for the reasons discussed 
above and not for reasons pertaining to patentability. Accordingly, the rejection is moot and 
should be withdrawn. 

IV. Obviousness-type double-patenting rejection. 

Claims 88, 89 and 91-100 were rejected under the judicially created doctrine of 
obviousness-type double patenting in view of claims 1-8 of U.S. Patent No. 6,804,453. 

Applicants request that these double patenting rejection be held in abeyance until 
there is an indication of allowable subject matter. At that time. Applicants will consider 
filing appropriate disclaimer(s). It is premature to disclaim term before the scope of an 
allowable claim is clear. 

V. Conclusion 

In view of the above amendment, Applicants believe the pending application is in 
condition for allowance. Please charge any deficiency in the fees to Deposit Account No. 13- 
2855. 

Dated: May 27, 2008 Respectfully submitted, 

Bv: /Jeanne M. Brashear/56,301 
Jeanne M. Brashear 

Registration No.: 56,301 
MARSHALL, GERSTEIN & BORUN LLP 
233 S. Wacker Drive, Suite 6300 
Sears Tower 

Chicago, Illinois 60606-6357 
(312) 474-6300 
Agent for Applicants 
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APPENDIX A 

CLUSTAL 2.0.5 multiple sequence alignment 

Human -VI 01 MQLPLALCLICLLVHTAFRWEGQGWQAFKNDATEIIRELGEYPEPPPELENNKTMNRAE 60 
Human- P38R MQLPLALCLVCLLVHTAFRWEGQGWQAFKNDATEIIRELGEYPEPPPELENNKTMNRAE 60 
Human MQLPLALCLVCLLVHTAFRWEGQGWQAFKNDATEIIPELGEYPEPPPELENNKTMNRAE 60 

Vervet MQLPLALCLVCLLVHAAFRWEGQGWQAFKNDATEIIPELGEYPEPPPELENNKTMNRAE 60 

Bovine NDATEIIPELGEYPEPLPEL-NNKTMNRAE 29 

Mouse MQPSLAPCLICLLVHAAFCAVEGQGWQAFRNDATEVI PGLGEYPEPPP--ENNQTMNRAE 58 

Rat MQLSLAPCLACLLVHAAFVAVESQGWQAFKNDATEIIPGLREYPEPPQELENNQTMNRAE 60 

*★**★.* ★ ★*★★★ **.***★+* 

Human-VlOI NGGRPPHHPFETKDVSEYSCRELHFTRYVTDGPCRSAKPVTELVCSGQCGPARLLPNAIG 120 
Human- P38R NGGRPPHHPFETKDVSEYSCRELHFTRYVTDGPCRSAKPVTELVCSGQCGPARLLPNAIG 120 
Human NGGRPPHHPFETKDVSEYSCRELHFTRYVTDGPCRSAKPVTELVCSGQCGPARLLPNAIG 120 

Vervet NGGRPPHHPFETKDVSEYSCRELHFTRYVTDGPCRSAKPVTELVCSGQCGPARLLPNAIG 120 

Bovine NGGRPPHHPFETKDASEYSCRELHFTRYVTDGPCRSAKPVTELVCSGQCGPARLLPNAIG 89 

Mouse NGGRPPHHPYDAKDVSEYSCRELHYTRFLTDGPCRSAKPVTELVCSGQCGPARLLPNAIG 118 

Rat NGGRPPHHPYDTKDVSEYSCRELHYTRFVTDGPCRSAKPVTELVCSGQCGPARLLPNAXG 120 

*********. . . * * *★****★**.*★. .Ik****************************** 

Human - VI 0 1 RGKWWR PSGPDFRCI PDRYRAQRVQLLC PGGEAPRARKVRLVASC KC KRLTRFHNQ S ELK 180 
Human -P38R RGKWWRPSGPDFRC I PDRYRAQRVQLLC PGGEAPRARKVRLVASCKCKRLTRFHNQSELK 180 
Human RGKWWRPSGPDFRC I PDRYRAQRVQLLC PGGEAPRARKVRLVASCKCKRLTRFHNQSELK 180 

Vervet RGKWWRPSGPDFRCIPDRYRAQRVQLLCPGGAAPRARKVRLVASCKCKRLTRFHNQSELK 180 

Bovine RGKWWRPSGPDFRCIPDRYRAQRVQLLCPGGAAPRARKVRLVASCKCKRLTRFHNQSELK 149 

Mouse RVKWWRPNGPDFRCIPDRYRAQRVQLLCPGGAAPRSRKVRLVASCKCKRLTRFHNQSELK 178 

Rat RVKWWRPNGPDFRCIPDRYRAQRVQLLCPGGAAPRSRKVRLVASCKCKRLTRFHNQSELK 180 

* ***** .********★******★****★** ★*★.★*■★***♦*★****** + **+* + *** 

Human -VI 01 DFGTEAARPQKGRKPRPRARSAKANQAELENAY 213 
Human- P38R DFGTEAARPQKGRKPRPRARSAKANQAELENAY 213 
Human DFGTEAARPQKGRKPRPRARSAKANQAELENAY 213 

Vervet DFG PEAAR PQKGRK PR PRARGAKANQAELENAY 213 

Bovine DFGPEAARPQTGRKLRPRARGTKASRA 176 

Mouse DFGPETARPQKGRKPRPGARGAKANQAELENAY 211 

Rat DFGPETARPQKGRKPRPRARGAKANQAELENAY 213 

* * * *.** + ★ +** ** ★* .**_.* 
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